HSPA5 and HSPA8, which are key mediators of pathways related to apoptosis, proliferation and neoplastic processes, were key mediators of the same pathways in low-dose nickel and cadmium exposure in particular. CASP-associated signaling pathways involving CASP3, CASP7 and CASP9 were observed in cadmium-exposed cells. We found that HSP90AA1, one of the main modulators, interacted with HIF1A, AR and BCL2 in nickel-exposed cells. Interestingly, we found that HSP90AA1 was involved in the BCL2-associated apoptotic pathway in the nickel-only data, whereas this gene interacted with several genes functioning in CASP-associated apoptotic signaling in the cadmium-only data. Additionally, JUN and FASN were main modulators in nickel-responsive signaling pathways. Our results provide valuable biomarkers and distinctive signaling networks that responded to subchronic low-dose exposure to cadmium and nickel.
Introduction
Toxic heavy metals including cadmium and nickel, which are common contaminants in occupational and environmental areas, may contribute to harmful effects on humans and other organisms. Unsafe persistent exposure to such metals is mediated through oral intake of contaminated water and food, inhalation of polluted air, or dermal contact from manufacturing processes and environmental contamination. Indeed, deleterious health effects caused by cadmium and nickel are similar, but the underlying mechanisms of toxicity and biological/toxicological signaling pathways are individually different (1-3).
Cadmium is a natural constituent of ocean water and the earth's crust and is commonly associated with zinc, lead and copper ores (4). Due to its physicochemical properties, it is utilized in a variety of ways, such as in batteries, pigment, Identification of molecular candidates and interaction networks via integrative toxicogenomic analysis in a human cell line following low-dose exposure to the carcinogenic metals cadmium and nickel
